Interaction between copper and zinc in metal accumulation in rats with particular reference to the synthesis of induced-metallothionein.
The effectiveness of Zn at moderating the pro-oxidant effects of Cu was evaluated in two rat models that differed in the route and mode of administration. The endpoints investigated included measurement of the concentrations of Cu, Zn, metallothionein and glutathione concentrations, as well as SOD and catalase activity, in liver, kidneys and intestine. In a sub-chronic animal model, the hepatic accumulation of Cu was achieved by administration of dietary Cu (1.8 g/kg solid diet) for 30 days after which oral Zn (6g/kg solid diet) was given. Cu treatment induced an increase in the hepatic and intestinal concentration of Cu of 66 and 455%, respectively, that was not associated with synthesis of metallothionein synthesis, but rather appeared to be related to the higher activity of SOD. Subsequent administration with Zn after dietary Cu induced an increase in the hepatic and intestinal metallothionein content of more twice and reduced the Cu content to control values. Thus, Zn could act as both a competitor for absorption on the luminal side of the intestinal epithelium inducing the synthesis of metallothionein. In the second animal model, we studied the effects of interaction between Cu and Zn administered by i.p. injection at the dose of 3 and 10mg/kg, respectively; Zn was administered subsequent to Cu overload. In this case, when Zn was administered, Cu was already deposited in tissues and thus there is no competition between two metals at the level of membrane transport. In this experimental model treatment with Cu alone induced liver metallothionein synthesis, and the subsequent treatment with Zn did not decrease the hepatic content of Cu. One explanation for these observations is that Zn induces the synthesis of metallothionein, which binds Cu for which it has a higher affinity. Moreover, after treatment with Zn, SOD activity in the liver decreases of almost 30% with respect to treatment with alone Cu, suggesting that Zn has a protective effect.